Caregivers of people living with HIV (PLH) in Thailand face tremendous caregiver burden. This study examines complex ways in which caregivers' mental health affects their levels of caregiver burden. This study uses data from 409 caregivers of PLH in northern and north-eastern Thailand. Multiple regression models were used to examine the predictors of caregiver burden. Depression was significantly associated with caregiver burden (P < 0.0001) and being HIV positive (P = 0.015). Inverse associations were observed between depression and quality of life (P < 0.0001) and caregiver burden and quality of life (P = 0.004). Social support had direct positive association with caregiver's quality of life (P < 0.0001). Our findings underscore the complex relationship between caregiver burden, depression and HIV-status. Interventions that address the caregiver burden are urgently needed.
INTRODUCTION
In Thailand, the advent of highly active antiretroviral therapy has dramatically altered the nature and duration of HIV/AIDS caregiving. Families play a significant role of support for people living with HIV (PLH) in Thailand. As the number of PLH increases, the demands of family caregivers who take on the sole responsibility for the care of PLH are growing. In addition to emphasis on the patient's well-being, there is a growing body of evidence related to the outcomes of family caregivers. The care of PLH can place a significant burden on family caregivers. 1 Within the context of families living with HIV, multiple factors contribute to caregiver burden. First, caregiving usually comes as an unexpected role, one for which caregivers are neither socialized nor prepared. 2 In order to assume this unexpected new role, caregivers must restructure pre-existing role obligations and social activities and the ways in which they relate to PLH. 2, 3 Progressive increases in caregivers' responsibilities over the course of HIV might require further adjustments in family, work and social commitments. 4 The physical demands of caregiving also contribute significantly to burden. Unlike health-care workers, family caregivers often are 'on call' 24 h a day and might be required to perform multiple, and sometimes conflicting roles. 5 Those who never cared for a seriously ill person must quickly learn basic nursing skills, often under extremely stressful circumstances.
Over the past decade, many studies have focused on the negative consequences of caregiving, generally referred to as caregiver burden, 6 caregiver stress 7 and caregiver strain. 8 Recent qualitative studies in Thailand reported that caregivers of PLH felt overwhelmed with the caregiving demands in the care of their family members. 9 Caregivers experienced enormous burdens related to inadequate resources and insufficient support. These findings underscore the importance of examining the effects of caregiver burden on family members of PLH.
Caregiver burden is a multidimensional phenomenon reflecting the physical, emotional, social and environmental consequences of caring for an impaired family member. 10 The examination of caregiver burden is critical to service providers who work with families in communities. In addition, relatively few studies in Thailand have examined the multiple factors associated with caregiver burden, such as perceived social support, depression and caregiver's quality of life. 11 A better understanding of the multiple factors associated with caregiver burden can help inform providers to develop tailored programmes and specific interventions to assist HIV-affected families, addressing the needs of both the PLH and their caregivers.
The impact of caregiver burden on their mental health, physical health and social support in Thailand has not been well established. With a sample of 409 caregivers of PLH in northern and north-eastern Thailand, we examined correlations among mental health, quality of life, social support and caregiver burden as well as their relationships with demographic characteristics. In particular, we explored the ways in which caregivers' mental health affect their level of caregiver burden, which in turn impacts their overall quality of life. Empirical evidence about the relationships between these factors will provide better understanding of these challenges facing caregivers of PLH in Thailand and scientific foundations for future intervention development tailored for PLH and their caregivers.
METHODS

Participants and setting
This study uses data from a randomized controlled family intervention trial in the northern and north-eastern regions of Thailand. 12 These data were collected in 2007 from four district hospitals in the two regions (two district hospitals per region). Initial screenings of caregivers of PLH were conducted in the district hospitals and performed by health-care workers and research staff specifically hired for the study. Once the caregivers had been screened and had agreed to participate in the study, written informed consent was obtained. Following informed consent, a trained interviewer administered the assessment to family members of PLH using computerassisted personal interview. During the interview, caregivers were asked about their demographics, including gender, age, educational status, employment status, marital status and annual income. Caregivers were asked about their quality of life, social support, mental health and the level of caregiver burden. A total of 408 caregivers voluntarily participated in the assessment. Refusal rate was ª5% across the four study sites.
Approval of this study was obtained from Institutional Review Boards from the University of California at Los Angeles, and the Thailand Ministry of Public Health Ethical Review Committee for Research in Human Subjects. All participants received 300 bahts (equivalent to $10) for their assessment participation.
Measures
Quality of life was measured using the Thai version of the Short Form (26 items) of the WHO Quality of Life questionnaire. 13 Each item is scored 1-5 on a response scale. The overall quality of life scale (26 items) has satisfactory internal consistency (Cronbach's a = 0.82).
Depression was assessed with a 15-item depression screening test that was developed and used previously in Thailand.
14 These questions asked about problems that had bothered participants in the past week (e.g. feeling blue most of the time, feelings of worthlessness, loss of self-confidence), with response categories from 0 (not at all) to 3 (usually (5-7 days a week)). A summative composite scale was developed, with the range of 0-45 and an excellent internal consistency (Cronbach's a = 0.89).
Social support was constructed as a composite variable based on the Medical Outcomes Study Social Support Scale. 15 The social support scale included both emotional and informational support, measured by eight items, and affectionate support including three items. Responses to individual items ranged from 1 (none of the time) to 5 (all of the time). We combined the two subscales because they were highly correlated to yield a composite scale with a satisfactory internal consistency (Cronbach's a = 0.90). This summative composite score ranged from 11 to 55.
Caregiver burden was a 22-item scale adapted from the Caregiver Burden Scale. 6 The items related to the changes family members must face in their everyday life and routines. Responses to individual items ranged from 0 (never) to nearly always (4). The scale composed of five domains to assess the level of burden among caregivers of PLH: (1) General feelings, (2) feelings regarding caring for PLH, (3) sense of responsibility, (4) feelings when with impaired PLH, and (5) impact of PLH on caregivers' relationship. The adapted scale had a satisfactory internal consistency (Cronbach's a = 0.82). This summative composite score ranged from 0 to 88.
Sociodemographic characteristics included: gender, age in years, education, employment status, marital status, income and HIV status.
Data analysis
All analyses were performed using SAS statistical software version 9.1 (SAS Institute, Inc., Cary, NC, USA). First, descriptive statistics were used to describe caregivers' demographics, quality of life, mental health, social support and caregiver burden. Second, Pearson correlation coefficients were calculated to examine the relationship between quality of life, mental health and social support, as well as demographic variables such as gender, age, education and income. Third, a series of multiple regression analyses were conducted to examine correlates of caregiver burden and caregiver quality of life, simultaneously controlling for caregivers' gender, age, education, income and HIV status. Regression coefficients estimation (standardized beta) and their significant levels (P-values) are reported. Table 1 describes the sociodemographic characteristics of the caregivers of PLH in the study. A majority of the sample, 66.6%, was female. About one-fourth of the caregivers in the study were also HIV positive (24.2%). Age ranged 19-80 years. The mean age of the participants was 44.3 years (standard deviation (SD) = 13.4). Most participants (86.6%) received less than high school The correlation coefficients among sociodemographic characteristics, quality of life, mental health, social support and caregiver burden are presented in Table 2 . Quality of life was positively correlated with social support (correlation coefficient (r) = 0.48, P < 0.0001), and negatively correlated with depression (r = -0.39, P < 0.0001) and caregiver burden (r = -0.30, P < 0.0001). As expected, depression was negatively correlated with social support (r = -0.17, P < 0.05) and positively correlated with caregiver burden (r = 0.41, P < 0.0001). Caregiver burden was negatively correlated with social support (r = -0.15, P < 0.05).
RESULTS
Significant correlations were also found among caregivers' sociodemographic characteristics, and quality of life, mental health, social support and caregiver burden. For example, women reported higher depression (r = 0.27, P < 0.0001). Age was negatively correlated with quality of life (r = -0.21, P < 0.0001), social support (r = -0.26, P < 0.0001), and positively correlated with depression (r = 0.12, P < 0.05) and caregiver burden (r = 0.13, P < 0.05). Higher education was positively correlated with quality of life (r = 0.22, P < 0.0001), social support (r = 0.31, P < 0.0001), and negatively correlated with depression (r = -0.13, P < 0.05) and caregiver burden (r = -0.16, P < 0.05). Similarly, income was positively correlated with quality of life (r = 0.13, P < 0.05), social support (r = 0.18, P < 0.05), and negatively correlated with depression (r = -0.13, P < 0.05) and caregiver burden (r = -0.16, P < 0.05). Figure 1 outlines the final model of the correlates of caregiver burden, and Table 3 outlines multiple regression models examining factors associated with caregiver burden and quality of life. Controlling for selected demographic characteristics (gender, age, education and income), higher levels of depression were significantly associated with higher levels of caregiver burden (standardized beta (b) = 0.398, P < 0.0001). We also observed a significant association between caregiver burden and being HIV positive (b = 0.123, P = 0.015).
We also observed the complex relationship between depression, quality of life, and social support. Controlling for demographic characteristics, we observed a significant association between depression and quality of life (b = -0.258, P < 0.0001). In addition, we found significant positive associations between social support and quality of life (b = 0.397, P < 0.0001).
DISCUSSION
In our study, we found a significant level of caregiver burden. Over 66% of the caregivers in this study reported experiencing 'moderate to severe' or 'severe' burden. Consistent with existing literature, we found that caregiving might have tremendous adverse effects on the psychological well-being of caregivers. 16, 17 The emotional stress on caregivers can be significant. The greater responsibility forces caregivers to stay emotionally and physically strong to support PLH. 18 The demanding nature of caregiving for PLH means that caregivers can face social isolation. 19 In addition, HIV infection among the caregivers can place additional strain on caregivers. The stresses of declining health and the added burden of taking care of PLH might contribute to psychological distress. 20 We found that caregiver's depression was strongly and independently associated with the level of caregiver burden. Our study finding is consistent with previous research, suggesting that depression is common among caregivers of those with other diseases. For instance, among caregivers of demented patients, more hours spent on caregiving were associated with depression in the caregiver. 21 Our findings add to the body of literature regarding caregivers of PLH, particularly towards the observation of an association of depression and caregiver burden. Consistent with other studies, 22, 23 we also found that the HIV status of the caregiver was significantly associated with caregiver burden. Future HIV programmes should focus on the well-being of PLH while taking into account of the caregiver's well-being. Our findings have significant implications on future HIV intervention programmes.
Our findings underscore the complex relationship between caregiver burden, their level of quality of life, and social support. These multiple factors have complex relationships with their level of depression, which in turn influences caregivers' level of burden. Further research is needed to examine the stress process of caregiving among HIV-affected families in Thailand. Our findings suggest that the context of HIV caregiving in Thailand might compound the social and psychological costs of caregiving in general. For example, social support might help mitigate stress effects of caregiving. 24 However, at the time of intensive caregiving, the duty to take care of PLH might restrict social contact, with possible implications to caregivers' access to network resources, psychological wellbeing and continuity of caregiving. 25 As with all studies, there are some limitations to this study. First, we conducted data analyses based on baseline cross-sectional data; therefore, causal interpretations of the results cannot be established. For example, those caregivers reporting high levels of burden might also report high levels of depression; however, we cannot establish the causality path of the relationship. We can only suggest that depression and caregiver burden are associated. Second, the reliance on self-report measures might be susceptible to information bias.
Despite the limitations, our study findings have implications for future HIV intervention in Thailand. Programmes and intervention that address the challenges that PLH and their caregivers face are urgently needed. Longitudinal examination of the impact of the cumulative burden of caregiving on caregivers' social support, psychological well-being and quality of life might contribute to a better understanding of service providers' capacities to respond to the needs of families living with HIV in Thailand. The programmes should address the mental health needs of caregivers and the level of burden the caregivers are experiencing while taking care of PLH. Understanding the complex relationship between caregiving, social support, mental health and quality of life might help to identify effective approaches to intervention to promote HIV caregiving, its potential positive effects on the well-being of PLH, and minimize the level of burden experienced by the caregivers. Building on the existing programmes in Thailand, we are currently mounting a longitudinal trial and providing the family-based intervention for PLH and their caregivers in northern and northeastern Thailand, focusing on family well-being, in a non-stigmatizing setting.
